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(57)Abstract: 

PURPOSE: To flip-chip-bond a semiconductor substrate 
and a substrate easily at a lower cost by fitting or 
inserting metal bumps on the semiconductor substrate 
to the recessed parts or into through holes of the 
substrate, and aligning the semicondutor and the 
substrate. 

CONSTITUTION: Alignment of a CCD 26 and a substrate 
36 is performed by fitting metal bumps 35 to the 
recessed parts 39. So the metal bumps 35 and metal 
wires 37 are connected mechanically and electrically by 
putting a weight on and applying pressure, and heating 
them in an oven. As a result of this, it becomes 
unnecessary to use a flip chip bonding machine as 
before, and it becomes possible to flip-chip-bond the 
CCD 26 and the substrate 36 easily at a lower cost. 
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0 S F E T«V-^ 7 * □ 7\B&&h bTftf^bTt^o 
[0 0 5 0] 05 (b) it, 7)V ■ 

C-D<DmjgmM\zmuZtlZ>7 D <y ^AVP7.«E<hai* 

«BE0s l/^MZfSi^T^&W, 7Uy7tW 

7.mBE06 fC*f-T-5* ;s l i ic^aibU> J 7:iS'6CD«*|©l 
7 fC^>->^#F 3 ft-^«^5tfe3l$ 
tlX^o %Z\Z. m&t* T^D-y^A°;U7>mSE0s *J 
D — W^JK 06 i»M l^Hd&Stfm ^D-yi7;\° 
;P7.«E06 {^-r^TK^^-ffi b l/v'XiS' 6 ©ftM© 

1 7©#f>yt;Wp3ttiA. ^P-y^AVPXmBE 
06 \Zjtt%7k¥ffi&mVUi;Xi?6<D&j!mi 8\Z# 

n&. MZ. Nf^ijts TfU-fey hy-h (RG) 1 51Z 

> (FD) 1 4©«ffiiRD 1 6 <Dn&.-C&Z> 1 2 VtC 

JBE06 *JD— U^;HC7a:-5©T, *^U-^7.iy6<D^| 
gT$>S^l 8K#ftLfcflr^««H40Gl 3CM 
6tl^{gl/iD C A-f T7.Hck^T^J5g$nTt/^{£(,^ 
5y ^>v J f;Mea**0MA. FD14l;l^T«M^ 
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-ftSlir-S. ^(Dtztb. FD 1 4£*7ftWl&A>'7<& 

mtmmTFiz.fafr-DTteztZo fd i 4\3Mm\z&<o 
v-xyi-uyim cwmwimosfet) ©y-M 

Oizm&tlT^ZW. ^tQXf—bl 0\ZAJ] 2 ftTz.<D 
[0 0 5 1] £Lk<D£?fc7)\s- 7l/-AgiMCC 

[0 0 5 2] 06&£tf07teu 

5P/P* M-><Jn>S«2 5C^M^{CCCD2 6 
£j£fi£U P/P* Iy'j3>Si2 5±fC^Mffi^2 
7 £?£]£U ^*^:T©C CDSig^D-fe7.^T-r-& 
(06 (a) ) o 

[0 0 5 3] Mz. tf>?M >Vny F£B§K P/P* 
M^Un>S^2 5. CCD2 6*5J;d^^Billl2 7CD 

gfflffi±K ~> u n >^tBt 2 8 £*g$SU y -f -V-#> 

?--?:&MtiB&2 7±fI^l/1>^3 5WbTCC 
D2 6 0^^-5 (06 (b) ) o 
[0 0 5 4] #\Z, P/P* ^>'J3>M2 5±K3* 

f&-znzL&w$>-73 5\ztt\(mm.-f%&?\z-*y7x b 

U"f h3 6±{d|HfSI53 9*Jg)«U -^CDIHI3P3 9<D%ffi 
hKh36 .hK&fSBII 3 7 

eisu 3 9 (Dpmizmm&cDmxyx 4 3 £jg 
mmr-tz ®6 (c) ) . 
[0055] wz, &mn>?3 5£kb&3 9\z&mv 
td&. iim&&mm\z&r)imvrzMJ37X4 3%ft 

UT&IR/t>:/3 5i:&JlER3 7fcSBRU CCD2 
6 HKf36£7iJ7 ^y 7t$>t4 

>tf?Z>o $<5K:> CCD26MWXbKh3 

(06 (d) ) . 
[0 0 5 6] fr.\Z, im&JS77>4 1 ^uT-y-^x h 

^ffctcP/P* Sy'Jn>St2 5^ ^cW^fefi 
ft¥Xyf>mSTO. 1 2 O'Ctf^* 

-tM8Pm P/P* 3!~>U3>»£2 5©g®£®tffc; 

n >gi^ 3 o zjmmsiMt vxamsmr^. * 

rL-AU— >3>&fi : l\ «®->U3>^bM3 OcfcD 
fiWDP/P* Iy'j3>^E2 5f*ja$KP* I7*a 
—A I/-: xa>12 9£«r-5 0 #C «»FK:«fcS 

p* mr* —a l — > 3>i29 4>©^d >m^\z7 



(8) iHflB^e-S 5 0 0 6 8 
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^-f >3>£?t5 (07 (a) ) „ 
[0 0 5 7] MZ. ^ZhK h3 6&±75.y?rt 
y *r-V 3 2 pmw&ffizi?* #>5*-f >^UOa*& 
2k &SI3&3 7 <£>#>^r >271y H*5<fct/-fe^a y 
>7)\y>r— >>3 2(D'J-H*y<-V-3 n»«7-fi^-# 

&£.TZ>m&. •t7S.y&rty5—z?3 2<D±mzW\s 

ym<D*Mm3 Azmm-rz (07 (to ) . 

[0 0 5 8] JdE©«i&#tfeC«fcW£ -hlECDSglSBS 

^bT^M/\*>7 e 3 5 t^Mg3^3 7 ZW&ftizmfc? 
SZtfciO, CCD2 6*5J:^^XhU-f H3 6C9 

-f >yo«^tfe&J[^_hT'50T, C CD 2 6 

X h 3 6 Kdk^SlnEEK^aSftffit*J<a»Sn 

[0 0 5 9] 08i5<fctf09te. 
^l^MMftttttS©*! 3 SBi^^-nDS»f®0T* 
§0 Pttfe«fctfP* «£«BbfcXfcfy-xrT7& 
iV7 £ P/P* SS^U 3 >ffl£ 2 5 ©^ffi^td C CD 2 6 
«RftU P/P* Sh>U3>g^2 5_hK:&Jgi3i»2 
7*JgfigU ^*^T{DCCDSigyn-k7 > Si^T-r-5 

(08 (a) ) p 

[0 0 6 0] ^(C, 4?>-^i- >>fny P/P + 
Iy'j3>lt2 5, CCD 2 6*3j;t/^MB3^2 7 CD 
«fflB±IC^U n >^tfi!2 8 £*i$!U "7-f i^-#> 
y-T^SiS^2 7_ht3^7\*>y3 5S:^UTCC 

D2 6tc^iigrr^ (08 (b) ) o ts&. &mj^>-?3 

-f h 3 6 ©J9$<fc 0 feiS< , 2 0 0 (imlCfjE 

[006 1] *IC, P/P* Sv-Un>^25±fCj^ 
fig$nfc^M/N*>^3 5(C*flBliBfi-rSJ:5lClJ-^X h 
Kh36 *5 j;0^^'>- h^©<£lt^^7. 4 1 OK 
■fe^«^tl«7U y h^T.) f^tl^tlKS?L4 
0, 4 2£j£j&-rSo ^Id, H)HL4 0©|*ilflliBft$tJ 
■tJ-^X h W h 3 6 _hfC&JSg3H 3 7 (0 8 

(c) ) . &33, IfT'XhK h3 6«CCD2 6<hlt 

p* u n >*^s 2 5 ^mmwxtb&mmz\m$& 
n< 200 /im§tt§„ ^> ma 

?L4 OWu ,!CDm©XST^M/1>y3 5^Jf*1"-5fc 
i$10 0 

[0 06 2] ^{3, &JKA>:/3 5$Jtii?L4 2, 4 0 

^(i^fiiUfc^ 4 5 o'CS^oDini^.t^iPHfcj; 

0ffll!l*7^ 4 1 *1Sfb*-&, C CD 2 6 7" 
50 X h U-T h 3 6 (08 (d) ) . 
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[0 0 6 3] Jfcfc, JGHL4 0\zmX77.4 3&mmM 
TUTj^U &JgA*>:/3 5 <h&MIE^3 7 
TC CD 2 6 *3ctt/1ty7. hKh36^7'Jy 
^^fO^T* (09 (a) ) o &43, ^©IST 

[0 0 6 4] Mz. imMX9X4 1 ^LT*^ h 

fc^yj-yy^wmttz* x\z. 1 2 ox;<Dmm* 

TM8ISIHK P/P* a->'J3>St2 5©^ffiSr®?{t: 

i§3\ P/P* HS^U3>*R2 5®Ui±KJGif£' , J 
3 >®ft$£ 3 0 £Klt&flfc£l<h bT^E&r^. Jfc 

rL-Al/—>3>SfT^ MBS'U3>*ft«3O«k0 

/3>I2 9^fiTr-5o m^UPKi-S 

p* S7+a-AWv3>12 gto^o^i:/ 

^— 5/3>Sff5 (09 (b) ) o 
[0 0 6 51 *11, t^hHh36€t75y^ 

yWL<D7Jtf& 3 4 £fSg-T5 (09 (c) ) . 
[0066]— 73. P/P* §lv'Un>S^2 5CDKS 

Eli^*>f-f>^l/Ta^ &MB38£3 7<D# 
>5r-f F^Jctfir^S >y Z)\y>r— i>3 2<DV 

— Y-teV^'Y— 3 n?>7-f-\*- >^TS. * 

5 <y znytr-V 3 2 ©TSI5{cn;ny^<DA#^ 3 4 £ 

(09 (d) ) o 

[0 0 6 7] imowk^mziM^ _hiecDm2£Bi 

£KiI?L4 2, 4 0l3H#df5Sr*££K<fc?K CCD 
2 6 ifcttW-^X h U"f b 3 6 <D&M&t>-&t)¥f£>n 

C CD 2 6 ^^iT-yx h U-f h 3 6 &7 U y Zf^y 7 
[0 0 6 8] Sifc. CCD 2 Gte^Zfiy-zTXhU-l h3 

6 (DWktttbmtji&fjT. 4 1 zm&^rdmzmm 
•vtmtz zt\z&K>. z\<DmmiM8&&js?7. a i t 

^S^^EW^n-SOT. C CD 2 6 iii^lT-^X h U~f 
h 3 6 fc+SHCffiSTT* d <h^T?€rS. 

[0 06 9] $e.tc m.?j ? x 4 smomnvaz ftVT 
^^73 5 t&m^3 7 &n^\zmfctz>z\ti 
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HcfcO, CCD 2 6*5<tt^M«ll3 7 ©ISK&tt-S^ 

[0 0 7 0] 01 Oi5<fctf0i Hi. 1&ffl\zws>¥fim 

W5P/P* Sy'J3>ife2 5®aSg)|!(:ccD 
2 6-«RftU P/P' Sh>'Jn>S&2 5±}£:&Jgie 
«2 7*JB)SU ^*^T®CCD®Bt^o-fe7.^T 
f£ (010 (a) ) o 
JO [0 0 7 1] MZ, ifry^^ >>fny P/P* 
Mi»Jn>S«2 5. CCD2 6*i<fctf&JgiS8§ , 2 7ffl 

?--T:&mmk2 7±\Z&mK>~73 s^txcc 

D2 6icg^r^ (010 (b) ) . &m,ny?° 

9. 0tJ*.tiit5$ 8 0 /Airu €16 0 ^mt$ 

[0 0 7 2]*II, t77,FK h3 6±te&JgI3&3 
7£JE5 t £U CCD2 6«$nW5P/P* Mv< 
^ 'J3>it2 5±'^f&£n;t£!SA>:/3 5 tC^ftPjBE 

stz>&?\z&M6e&3 7 ±\z&m/^>7 3 8 zim-? 

-5 (01 0 (c) ) o &*3, &W^>73 8li, ilCD^ 
[00 7 3] MZ, C CD 2 6 fiWf&2nT^2> P/P 

* Mzs u n >s*s 2 5 _hfc^$n^^sn>y 3 5 
*n^Bss-r^> «fc 5 \zmws- vv^mm^^Ts 41c 

KoS?L4 2 ^figf -5 (01 0 (d) ) . &i5. fififo^. 
*7X4 Ui> »$3 0 0~4 0 0/imtit^JP<T 
t>±li. *fc. KiJL4 2&i. ^©^®X@T^M/\*> 

^ 735, 3 8^*f«T^je)ic*fi£;ufcS^^rrSo 

[0 0 7 4] MZ. ^JS/\*>73 5&mjl?L4 2f3#ii 
U CCD2 6±{C{£SH^^X4 1 (01 
0 (e) ) o 

[0 0 7 5] *ld. JGBL4 2l3»*tt©ftff9X4 3 

^j»?rr-r^ (011 (a) > . 

[0 0 7 6] MZ, *7^hH h3 6(D^Mi3^3 7 
±K?£j££nfc&flK>:/3 8 ^mffi?L4 2 ^IfiiUfc 

m> Jrtl*4s«kr;jjnEC«k 0 4 3 jmltm 
/\*>73 5, 3 8Sr«gC«»c:gSBrrstWc, <gsms^f 

^ 7X4 1 *figttLfc«faWkS*» C CD 2 6 *3 <fctW- 
Zf* b V 3 6 WP B lli*7fi«^-5 (011 (b) ) o 
[0 0 7 7] MZ, W&&fl77>4 1 ^LT-y-^X h 

^»fcP/P* Sy'J3>lt2 5£, ^W^fcfi 
fc^yT>!TT*nm£?&. #L\Z, 1 2 OTCO^fp 
T4 8^PI, P/P* a»^U3>a6tR2 5©^ffi^^Hfc 

P/P* Iy'j3>l«2 5<D^±\zmffi~>V 
n >Kf UK 3 o ZKMffiilMt LTegSJ^fi&r «,„ * 
^ (c> <*>&7vJiB^n>M^£^*>&A-r£7* 
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a-AU— ^3>£fr<^ Sffi->Un>^t$l3 0 <fc9 &JgA*>:7°3 5:fc<fctf&JSB3§£3 7£mSt#KdgBSU 

^©P/P* iyU3>SK2 5»P* SJT^n CCD 2 6*J:lW-^ h 3 6 i7'J y ^ 

-AU— >3>®2 9^fiTT-5o ^13. «ft#>C£<5 jtf^r-f >£/f* (012 (e) ) . 

mm. 7>zn--)vsLiz\tv^-7--)\m~&K) [o o 8 5] mz. ^-x vw&im&js^x* 1 sc 

P* U~ v a>129 #©#D MfH^T CD 2 6 feitJ^X hMh3 6 ©DtMl©*tt8lft:&£ 

Zr-i^—yayzfto (Mi i (c) ) „ &xu4 5fr<bimv-cmkttz> (013 (a) > . 

[0078] #L\Z. ^XM-fh36^t757^ <6B!l£# 77 4 1 fi, itt»9Hia6^<T*>s§M 

V >r—i> 3 2 |*3SS©JfisffiK:y'f # >^-f >y bTffi^ e^fCck 0 -5 £ 

&JSie£i3 7©#>7M>;7*A> l**$J:£*fe75y [0 0 8 6] Jfcfc, iSli^7X4 1 ^bT+J-^X 1- 

vn v >j—vz 2©'j— Fsy-f-^— 3 l-ey-r-^-tf w h3 6£@*£n^®tc^iEeu^®<B^'S 

>^>^rso ^ fetBstoi^^'-im ^«-p/p t sy«jn>s«2 5«r, mmm^m-x 

B.f?Z>m&* t75y^y^- ^3 20_ha5t^r]JU ^X^^>i^Tf^{tr-S» ^tC, 12 0X;O^cti 

y«©A«SS3 4*«Wr* (01 1 (d) ) . -C4 8Um P/P* SS'U n 2 5 ©S® SrSMt 

[0079] AM<D®&mk\z&n\z. ±iscD^3®i -r^o mmm>^)v^-m^mmt.-t^ 
■mtktnwmmim*>tLZ> 0 ££k> ibbl4 201*1 p/p* s?->un>s^2 5omffi±^Sffi'>'J 

flO-e^7J^7.4 3Sr7>bT^M/^>^3 5, 3 8 \ZSM 3>ffl[M3 0 £KM^lfdK£bTj&»£fi£-r<5o ^ 

£tl<5©1!. CCD2 6*5=fct^JSBB^3 7<DfflZ&tf a-AW">3 >*ffV^ «®->>J n>m\M3 0<fcO 
[0080] 012 43<fctf0 1 3 fi, afrSfiJjliKfliS^ 5 * i» -A l^~> 3>I29 ^fiTT-So «9WPK: J: -5 

#ai^;^-iii^ffi§i©m5Sit*fe^-rx=g»f®0 7>77r-^Sfc(ii/-if-7--;i^ii<}; o 

T&So 3rf> PJfrfecfctfP* Jl^lSSbfcXtT^xr p* m7^r=L~^U-^3>M2 9tp<D#a>m.T\z7 

T&-5P/P* iy'Jn>SK2 5©S®fiS*£K:CCD ^•^-f ^-—>3>£fT5 (013 (b) ) 0 
2 6 *JgfifcU P/P + ly'J =1 2 5 ±\Z&Mffi [0087] XlZ, t^X hWh36 y ? A 

B.2 7 &Mf&V. ^®^TG)C CDgBg^n-feX^T y^— 5> 3 2 fim<D&W\Z^ #>tV >ifVZm.^ 
t%> (01 2 (a) ) „ &JSS3BI13 7©#>7 5 'f P^t75 7 

[0 08 1] #>7*-f >^yH«IKP/P* ^y^r-^3 2©U-F*7<ir-3 lWt-* 

Mzs U 3 2 5. C C D 2 6 43cfct£feSgEi& 270 >7*-f >£T-S>. &ffi^©X^;|^-^£^ 

«HiiU:lC5'U3>*fUll2 8*lMlU >7<-V-#> *fT*«&. -fe93 y^yy-5>3 2©_t3|5KrUP 
^•-1:^BHi6t2 7±^k/lA*>:7*3 5^fbTCC Jtf ^©AJW^t 3 4 ^W^t^> (013 (c) ) . 
T>26\ZWlfc?Z> (01 2 (b) ) o &mr^>-? [0 0 8 8] — 7t\ P/P* iyUn>S«2 50lffi 

9**<-r-5. ®i^-r^>7 ; 'r>yb-aa^i^> ^Mi3^3 7©/i? 

[0 0 8 2] P/P* M->U^>*«2 5±l£JB >T4>?frty H^t75y7;i77-i>3 2©U 

fig£*lfckJgn>y'3 5lc3ilRliE«rS«k3»'-y-^ h -FSr^-f 1 T?«7>f ^aRi^r-f >^-T3o 

UCKE14 0 SJgfiWS. Kffi?L4 0 ©F*3M£ 5 *j9J\*j>r-*J 3 2 ©T»fc3;Py«©AlfcS3 4 S: 

^tttJ-^ h 3 6 ©^W±^^MB3H 3 7^1 t£K"f"€> (013 (d) ) . 

^•s (hi 2 (c) ) . ^*5> m?L4 oi j. &mw, [0089] ±m<DW8&mz&tui. ±%&m2m& 

^©^©njg^^JS/1>^3 5 5iW^ 7>bT^MA'>^3 5i5£tf&MlE&3 7 ?t&M\~<tz.m 
tz&\Z>%m3m.tt\sT&mj^>73 5 ©^^<=t O/hS f'. C CD 2 6 *5£tf+l-:7*X hKh36 ©IKHWC^HB 

i*. h u-f h 3 6 (Dmrn^zsmm^m^mmt- ^ c cd 2 6 n^.xs^m^.3 7 (vmiz&n z>mm& 

T^S. U-y7hKh3 6fJ@S^771? fij^b^^ CCD 2 6 *5<fctf+l-:/7. h U-f h 3 6 5^ 

[008 3] K\Z. Kii?L4 0 ©rtfflS^*«tt©»«f 7 [0090] 014 1 5 ttu 

7.4 3^jia:MT-r'S) (01 2 (d) ) o fla^JI^Ht^ai»©»6f8fi^€^t3WnSH 
[0 0 8 4] ^IC, ^SA'>y3 5^ma7L4 0tJf* T?S»-5„ 3r*\ PH^^P* JlS^HLfcXe^Xr 
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*2 7«B»3SU f 6iT©C CDfflfi^titX*ll7 *r--f ^-^3 >«ff "5 (015 (b) ) . 



MvUn>»K2 5, CCD2 6*3<fctf&KiEi&l2 70 &KEH3 7©jJ?>r-f >5Wy H*itffe55y 

«ffiii±lC">»j3>saEffc»2 8t«KU -7-f -V-#> iMvlr-5>3 2<DV-Y*V^ J r-3 lT7-ft-# 

^-T^SHIi2 7 ±K&JR/1>:/3 5 WUTC C >5M >^-T5o JfcK, &ffl^<DX*;i/**-^£$lfl- 

D 2 6 ESSBfTS (014 (b) ) , &KA>:/ mt-?Z>m&^ ^3y^n>y^—=J3 2<D±M\Zn)V 

3 5t3u ^©^©X@^{4»^-t)ii:/& 1 "5I^*-&iS^i y«<DAftfJ8 3 4 (015 (c) ) . 
9**<T5o [0 0 9 7] P/P* SyU3>HS2 5®Sffi 

[0 0 9 2]*(I, P/P* iy'Jn>St2 5_hKJ£ £TBWn£W^5i^5 y ^-y^-^3 2p^(D|£ 

^$nfc^ji/i>^3 5 tc*tt6]B5»-rs J; 5 fcit^x >• mzMtf^r* ytfvTt&frv^ &imm 3 7®# 

h m* h 3 6 izm&tZo wtz. ma?L4 o<df^ c mhi^<D^)v^-m^m\-ut.-t^m^. -t^ 

&-^tr9-^X h K h 3 6 ?mmfi±\Z&M$3m 3 7 £ 3. 3 2 ©TSiH'n^ymoASt® 34S 

^fiTT-So JBKL4 0eDF^ffllc3»mtt©ft<f7A (01 5 (d) ) . 

4 3%mBMTr% (014 (c) ) . ft*5, Kii?L4 [0 0 9 8] JJB©§8E^K«fcft«. ±iE<Z)ffl5SBi 
0fi> ^IS3Sl3 7T??teW$nT^MA*>^3 5Sr*«i *8c£RI«&«UIj&«»S*1*. 35K> CCD2 6*5<fc 
UUi£tt§i»t- ^©mcDXg^^M/^^S ^ ^^XhKh3 6©p B ^f^oTt/^^»4 4Sr 

5 »§f:*l«ft *5j;t^JS;1>y 3 5<D MfL4 6 ^M$tT^LOO> fflWWW 4 1 £ 

SB3^37«. t^hKh3 60*Ii3j;^i0 3 6*iHM»3ftS. -t®fc«e>, CCD26ffl^t 

IBSHfiiUC^S. £ b M* b 3 6 JBItKftaBa^WJL^S©"^ ^-r^BtW^MSM 

[0 0 9 3] Mz. &W*>Zf3 5 £Jlil?L4 Ofcjf* [0 0 9 9] 0 1 6*>cfctf0 1 7ti. ^SSWfcW*** 

ufc^. ip^fe<fc^ioafcj;Dis^7^4 3^^bT {ta^i^-istiftaB&osB 7 m^m&^trmmm 

&m/*>73 5&&zf&MGB&3 7&nmiizjmis. t?**. *-r^ pji^tfp* »sawu;fcxt?>?xr 

CCD2 6*5J;^+J-y7>hl/-f H36t7Uy^-y^ T&SP/P* SIS/U n>S&2 5<D*®®^lCCCD 

^>^>iff§ 0 ^{C. CCD2 eis^-t^XM" .« 26&J&&U P/P* §b>D 3>ai£2 5±C&JRE 

-f b 3 6 0Dr B E ll®G)^-*-5aAn4 5*^ * b i2 7 £J£f«U ^fe^TOCCDSBg^D-trXSr^T 

^0!XgSl!^^7.4 1 ©£A£M$&T-5 (014 t5 (H16 (a)), 

(d) ) . [oioo] #>^-f >y/w 1«*»< P/P* 

[0 0 9 4] W:, «Sgl©te5lf 4 7TCCD2 IxU3>S6c2 5, CCD 2 6*5«fcI^MBE^2 7 0 

6 *5<t^+>-^x hwh36 <Dfm\m-?T^2>&mm m mw±t-^u n >mm2 8 s*g«u ^-#> 

4 4SWJL4 6*Siid*TB*U 3te»L&<Ett£*r ^-T&MS3&2 7_tfc&K/t>:/ 3 5 «UC C 

7AS«flrfF-&« (015 (a) ) „ D2 6C«T5 (01 6 (b) ) . &*5> &M/1>7 

[0095] mz. wa&ff?** i fcn-bT+f-yx b 3 skl c<^©n«^ffl»&bti:*^5ifi"Tf»sKa<j: 

m* h 3 6 £@5t£nfc^ffiKttftBE»ufcSffi«y^e> 0 a* < f-So 

£#KP/P* ly | J3>««2 4? [0 10 1] ^K, P/P* I->'Jn>fflS2 5_hKJB 

\\&3Ly?->?~?mmttz>o xsz, 1 2 or^^tp f&zntc<&w-i>73 siz-mmmtz&^zv?* h 

•U4 8 Pm P/P* M'>U 3 2 5 <£>m®£^fl: Kh36 ilrlHffiP^fiKU $ 5fc|HBW3lBffL*JB(fc 

•T-So ^tt)MOX^;^-^m«ltt5 UTJCBL4 0*Jg*i&rS. ^t-> M?L4 0©[*lMSr 

P/P^ I->'j3>XiR2 5©K®±lcmEi>U ^tf-y-^ hK h 3 6 0g*®-tK&JSSB^ 3 7 SrJg 

a >^bm 3 o zKttmikmt vTtmmf&r&o #l i*t^ ^tc. »ii7L4 o ©rtflnc«*tt©<&«f ^ a 4 

{c. 4*>&*Mm^a>m : ¥&'(*>&x-tz>7* 3%mmMT-?z> (01 6 ( C > ) , nm^o 

^ijwp/p* MisV3>mm2 5?m\zp' mr*=L ^v^^rrsap^t, ^®^©x@T^js/\*>y3 5 

-a i/- v 3 >i2 9 sj&arrs. ^fc, «^;^{Ccfc^ «i«rr*fca&fci8aKfi> ^ j;l»^jia*>^3 5 ©us 

ip^ 7yzr7-—)v%Ltdk$.\s—*?—7-—)vm\z£.v) 50 ^^nt\s^^w^^t^>% t ^t.-ti^ts.^ sac, &m 



-T-S) (01 4 (a) ) . 
[0 0 9 1] #>^-f >>fr\y FSI^< P/P* 



[0 0 9 6] ^td, t^bWb36^t75'y^ 
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IB& 3 7 H"f 1- 3 6 ©SBffi5<fc tfUffiOTFel 

£i££ibT</><5. +>-:/7 h U~f h 3 6 

tf77^I* 5P^>l£7;l^ *fctt77Xht-f 

[0 10 2] ^IC, &JgA>:/3 5SJGHL4 OKffJf 

&«A*>:/3 5*5<fctf&Sg3&3 7««Att9tdttl!U 
CCD 2 6t5i^X h 3 6 / 
tf>7M>^£o CCD2 6*5<fctf+>-:7*7M- 

-f h 3 6 09r^O^SPt*§ftAQ 4 5^6. ^—7 h 
VtOXm&X^X 4 1 <D&A%ffi%}-?% (016 
(d) ) „ 

[0 10 3] A£5£«©*£3I*4 7T!CCD2 

6 43<fctf-y-7*7 h V-i h 3 6 ©RBBiggteTl^SSSUi 
44$, -y-yx hH h 3 6 ©ME£iI3&£itT|?fefe 

u ^ufcffi»Mfc«f^4 iswfk*** (mi 7 

(a) ) . 

[0 10 4] ^(C, W&M.-ff77>4 1 ^bT-y-^T. h 
^(3^y^>i^e»ttcftr*. 1 2 OtOj^* 

P/P 4 iy'j3>S«2 50iBi±llSi'>'J 

n >snt$i 3 o srsitKfifcMt L-ofcfij£f£-r &o & 

a-A > 3 >£fr V ^® > U n >HfblBI 3 OcfcO 
pmcDP/P* SyUa>S^2 5FWKP 4 I7+a 
— A I/— ya>12 9^figrT-5, ^(C, mSC*Pfd=k-5 

P* I7*a-A 1/— 3>12 9 tjKD^O >M^tCT 
^"r-i^—^ay^o (017 (b) ) o 
[0 10 5] Mz. ^7"XhKM6*t75yi?n 
2famv>i&W\Z5r^T$yy : -1 >tfVTffi.&& 
2k ^SB3^3 7 ©tf^-r >jT^y Ffecfctffe^ y 
Prtytr— 5? 3 2©<J — F£"7< ^— 3 lT^t-JS 

t75y?/1y^3 2©JJ5C3Jl/ 
!y«©7JH«3 4*Kirr<5 (01 7 (c) ) o 
[0 106] — 7j\ P/P 4 ayU3>lS2 5©li 
£TOT P ^^rr-S-t 7 5 y # A* s/ 5> 3 2 »S 
®K^Jp>^>^bTM^2k &JSB3&I3 7©* 
>ir< >^/1y H^itf-fe^Sy^/'ty^— >>3 2 ©'J 
— HSr^-f-^— 3 17?7<t- 3*?>^-f >:5T*. -JK 

\z. ^nmm.(D^)^-m^9mt.T^m^. ±? 

5 yiWytr— >>3 2©TffiK3JI' , >M£©7\Jtf?&3 4£ 
tSB-T^) (017 (d) ) , 
[0 10 7] ±BS©«3ft*j*fc:«k*ifi. ±§E©|g5|S , i§ 

jdkiim&tefcmfimzn&o z*>\z, ccd2 6*5J; 



(12) 5 0 0 6 8 
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tf-tf-T/X h U-f h 3 6 ©|BHH39fc>T^S2»i4 4 £ 
1^**^7.4 lSr^te»r-5^<i:^0. CCD2 6*3<fc 

h u-r h 3 6 a«— wwsns. C 

CD 2 6 (Oft^^:?!*!^^^©^ ISife 

[0 10 8] 01 8ftl/>U02 Ote, *389ifc#*¥* 
<^*;W^-H|&^§§©m 8 SBS77l**^-rn:S»f®0 
T&-5„ 3rf, PBfecfc^P* JlSrfiifflUfcxtr^xr 

T?^P/P* M^)=l>SSi2 50gIii^CCD 
2 6«U P/P 4 S->'J3>SR2 5±K&JSfE 
I§I2 7£J£J&U ^a6^:X©CCDiSii^D-fe7.^7 
"T-5 (018 (a) ) „ 
[0109] mz. #>5V >tWy Y-^m< P/P 4 

S^'J3>S«2 5> CCD2 6fe<fct£&JgjEi8l2 7© 

mtm±izi'Vn>mm2 s%*mv. ?<-y-#> 

y--^^jg6S^2 7±\Z^W^>^3 SZ&MVTCC 
D2 6tC^r-5 (018 (b) ) . &fe. &MA>7° 

iJ7 3 5«, i:®^3STfi«&tH±*^im-e»s*s«fc 

[0 110] P/P* ay'j3>St2 5±t^ 

fi£$nfc^SA*>7^3 5 \Ztt\t>mW.-t2>&?\ZV77. h 

UTmfflJL4 0 ^fiTT^o ^IC, -y-T^X h K h 3 6 
©4»*«8K:P!PRlctt7JL4 8ft»rifr*. KjITL 
4 0 ©F^Sr-^triJ-^T; hKb36 ©«®_htC^S 

sa^3 7^fi5rr<5o mii?L4 o©i*Kiij^mi4 

©^77*77.4 3 ^jgMTF-r^ (018 (c) ) . & 
•a? 43. KS?L4 0fi. ^MBH^3 7 Tr^«$tlT^MA> 
^3 5SfSlb^i^^rr-5aJ$}-t. d©^©XS77 

&jg/\*>:/3 5 &wM-tz>rz.sb\z-&mz$.m&^isT<&m 

•5. mfc. ^MBH^3 7^ t77bKh3 60*i 
feidOT©ra^ffibTl^-&o £<5K, +J-7*7hl/-r 
h 3 6 ^^77*577?*^„ 

[oni] mz. &m>^>?3 s&wmi* o\zwm 
vfz&. tim&&zflxmz£ o ms^T, 4 3 ^s&slt 

£JgA*>;/3 5feJ:^^SSB^3 7Sr«5fl9Kagttb, 

7$>t4 >?tZ> (018 (d) ) „ 

[0 112] MZ. ^-7 httOD<g«Wi^7X4 1 *X 
— HJ1/4 9 Sra3§L-T^A?L4 8 d^6> C CD 2 6 *5<fctf 
•y-X'X h K h 3 6 <Dfflm\Z&A?Z> (M 1 9 

(a) ) o 

[0 113] #M\Z. qmM.X'7X4 1 <D&A&m% 
C CD 2 6 *3i^^7 fKh36 ©|B]|»*+*8»^ 
^«a«l^*WUT^K (019 (b) ) . 

[0 114] OWd, CCD2 6M^7"7hWh 
^36 OlBIia»^l^Tls*^RH4 4 S+l-^7 h l"f h 3 
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6<D§ma5 lzm&vxm&z (0i9 (c) ) o 



(13) 



6-3 5 0 0 6 8 
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cons] &ki. jn«»«ki«inEK«ko<aiba*f7x wmm--?&%^)n>. •zzxsmcDvs. 



[0 116] imMJl?** 1 S^-bTlJ-yT. h ^SA>ySr7<i'-#>^ >i/^->X^M 

-T-So &ffl^©X*;U**^£3gft*ii£ir3 [0 12 2] ±f5^6S^T^ CCD*5£tf-y- 

a-Ak-y3>4fr^> S®->'jn>^t$i3 0 «fc0 rsiftVijtet**«tt^tS»Uv4RI«aM^S:» #3Mt 

l*3ft|©P/P* §^>U3>®&2 5 l^lSBfC P + M7*=l 14. Jy8%ifc£i»te. ^Xyf>^l/i5H^Sfc 

P* M7*3.— AW V3>12 9ip©Jj?n>JgTf-T T^-Al — ^3>P#KJW8!3€tfrV**>Tt*. 

:/7X^X>y^>^#Xl&*U &JSS3&3 7©#>^ «0ttWi^T!tf 5*£5l£©P#fc:BIHaSS;: e>&</io 

-f > H^gffiT^) (02 0 (b) ) , [0 12 3] 

[0117] ^ ItX* hKh36St75y^1 [|89i©3&*] SkUMmom Ufc«fc 5 fc, *SSWIC cfc 
y $—5? 3 2 ft&OD&ffiK^ >^-f >^bT« ¥##:g*JLh©:&SA>X£-9-XX h W h©PD 

^ ^MSH^3 7©tf >^r-f >#rty F*5J;tf-fc75 >y «*fefiHa7LK:*WrrsiitK:«fc0, ¥*&ftS«*5J; 
- y >f 3 2 CD U — F £ "7^ "V— 3 1 X »7-f if— # hU-i h <D®m&t}tt>*?Tt>nZ>o 

>i^T-5o *tc, **tt^©x*;W^*»^ ^*^^UT#i^g^©&fiA*>:/£-y-:f* b V 

t?5y^y^5>3 2©±aR£:X>U -f h±©&JRE*aiSBRS*l5. ^<DTz#). 
y«©A»S3 4£lwrr-5 (02 0 (c) ) o J* 4|s»«HR««krW-^MH'h*7Uy^-y 

[0 118] — 3\ P/P* Sh>D3>*&2 5©*ffi ^tf^-f >^*££a j T?*«. 8BiPf©fe 

^TOTPS^-S-fe^^y^A'y-ir— >?3 2|*l315©j£ Hfe&Wh-TSo 

ffilC^tf>^>^bTM*&2K &JSS38§i3 7 ©4? [0 12 4] £fc> 43»HCfcfU^ ¥#ft£«£SM£ 

>^ >y;N"> y F*s«ktffe73 y^y^3 2©U <tr-5Wlc:> ¥»(*«1R*<fcCW-^ hW b©ISH«K: 

3 lX"7-rV-#>^-f >y^-5<, #C i^fiigd4©^S®fiJ-0^EW$tl-5o *:<DTz$>. mtmzim 

5>y^A°<y^r-> f 3 2©Ta5{3n;^y«©AI^3 4^ ©SKfli^A&n* fibT, ^S^Od^D 

tSfiTS (02 0 (d) ) „ ftfl^tl, ^tt**|ft±"r*. 
[0 119] ±8B©*8fe*jfe^«fctUi. ±!5©m5S3fi [0 12 5] ^«^*«*5J:^ 

im^m* 4 1 ^fiALTC CD 2 6 *«ktW"^ h SWRfcSft*. -t©fc©. X^ 

U-f h 3 6 ©r«^£*J^>e>ra&S5fc^UT<,>< d JWr*-«i©Aii®i:^:-5¥^»©SEl-IHI£i^:^^ 

t\Z&K), CCD2 6*5ct^-9-^Xhl/-f h3 6©WIR StA/^D«:^»©T*, AMx^;^-^©fLKS^M£ 

n^»o *•©&©, c c d 2 6 ©?&a«effli^K:?&3^w»« ^< ± s •> ^ u > yd^ftw^tt^a^r 

|S]JtT-5©X, ^-r-5Bt«SSWMgM^n. ffflx:7 [0 12 6] *fc, aK»HK«fcni«. ¥^S«©^:# 

^a^-jififlpt/s-s. zmmwfr t>wm&rz> z\t\z&<o. ^mtmmmz 

[oi2o] ±8E«eafiwt^R6*T.**>©"^ ^— 3&#*"^WRfks^*. -t©fc©> Att^^MfSf 

a^<, a^©^^^x*-g>o 09A^ _tia^«£ %mnmffifrx-*)i*-m&m&\zmmrrz,£:tb\zm- 



f35»bTfi«Wfci!f^4 1*Wfl:S** (02 0 
(a) ) . 



[0121] Sfc. ±IE^6£^mi. ^SSBKLhlc:^ 
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[0127] ssic. *m$z&n& ¥#fts*&fecfc 
[0M©fgmft§yE] 

[01] *^ic^^#^x^;^-^itai§§®^i 

[0 2 ] ^Bgi^-5¥^x^;i.^-^^ffi§§om i 

$SBt^£^ _ rXg$rE0T&-5o 

[03] • 7 \/-L$£&T£C CD(D*figSr^-r± 
ffi07?&-5. 

[04] 7)v- y\^£*m£gttccT><Dmmtt-rg: 

[05] (a) ft7;k7U-AeWCCDl;t> 
(b) &7)U- 7l^-/4E2l*^CCD(Dfeg|®ffi{c8J 

-r&j^0T*5o 

[0 6 ] imm\z.^^m^x.^)v^-mktimo)m 2 
$sBt7^£*"rxg#r®07?$><5, 
[07] ^^^^■5^<^w*x^^-^^fflt§®^ 2 

[08] 2|s:^^-5=N^a:^;^-ili^tH§§OS3 
§3ig*fe^-rx@»rtS0T^-5. 

[09] imm\z.%^>^m^.^)v^-mmm<DW,3 

»jt*feS:^-rX@»fffi0T?*-5. 
[010] ^:^^^-5¥^x^;^-^tiii§»^ 

4 g!i§^£^-rxg||Jffl0T?£><5o 

[01 1] 2|c^{^s¥««s3i^;^-Hit^ttiss©m 

[012] ^^c^S#«f*a:^>il'^-H^WS&©^ 

5 ®ey5fe*^-rX@»fffi0T?*-5o 

[013] *m}\z&&*mfcz*fr : ¥-m8itii&<Dm 

[014] ^^tc«S#»«a^;i^-iWteiiS8®* 



(14) imW-6-3 5 0 0 6 8 
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6 gB£^£^-ri@#f®0-e$><5o 

[015] *mi\zmz*m^*)v¥--miimo>m 

6 SBfi7jfeS^-rX@»f®0-C^-5 o 

[016] ^Bgt^^^«a:^;i/^-j|i^ffigg<75m 

7 $eiyjfe§*-rxe»r®0-c*-5)o 

[017] ^^K^SijS^flsX^^^-Ht^ffiSOm 

7 8£g^£^-rxg$rffi0T? $>5<, 

[018] ^Hj{-^s^*o:^;i/^-M^ttii§®m 

8 §SBg75fe£^-rXg®f®0T&-5„ 

[01 9] ^HHtc^^*a:^;u^-i^1tffiS®m 

8 iait*fe**i"xg»fsi0i?*^o 
[020] *m*\zm%¥mt^*)v¥-m&mm>?B 
8 si3i^^^-rxg»f®0T?$»^. 
[021] m^D^mmmccTXDm^^tMwm 

[02 2] Sfc^KffiRgMS CCD ©88B#8i«:^1 
@®fffi07?$>3, 
[02 3] ^^*<73mffiMI^SCCD^C:fe^tS^>~>■^r 

ji^n 7 74 )i^m-twimm'Q$>^ 
20 wmoygm 

—i&Ty^MXP* 4, 2 4-Plv'j3>m 5 

^, 7 -Tm&mm. 8-pu~r>, 9-y-x, 

1 0 K 1 l-ttiAWfc 1 2-*WK8©k 1 3 
-Ttfhr/y 1-7*— K 1 4-70-7-0^7^ 
-S?3>, 1 5 -y-feyhy— K 16-UtyhFt/ 

ft, 18- 06 tr^S* s FWE*tHbU'^^®«» 
ft 19-PSGE 2 0-7}?U^'Jn>«8i. 2 1- 
?— YWkB^ 2 2-Niff^;H, 2 3. 3 0-g 
BfS^Un>WBR. 2 5-P/P* M'>Un>S«. 2 
6-CCD, 2 7— T^SntfABIfc 2 8-i/'j3> 

2 9-p* m7^r=L—Au—>'3>m> 31- 

. 3 2-1:757^7^-^ 3 3, 4 1- 
ffiBU&tf^;*. 3 4-7JJ5S!. 3 5. 3 8-&JKrt> 
7\ 3 6, 5 0-U-77sbKK 3 7-&SB3&. 3 
9— QMfc 4 0,"4 2—JBHL 4 3 -M77, 4 4 
-SJJUB, 4 5-ftAP> 4 6-HffL 4 7-*5§l 
^ 4 8-SEA7L 4 5 1-#H1P. 



4WF6-3 50 06 8 
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la) 



(b) 



-25 



^25 



(20) 



#W¥6 - 3 5 0 0 6 8 



[015] [017] 




(22) 



[02 0] 




